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DETAILED ACTION 



Claim Rejections - 35 USC § 112 

1. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making and 
using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it pertains, or 
with which it is most nearly connected, to make and use the same and shall set forth the best mode contemplated by 
the inventor of carrying out his invention. 

2. Claims 6 and 18 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply with 
the enablement requirement The claim(s) contains subject matter which was not described in the 
specification in such a way as to enable one skilled in the art to which it pertains, or with which it is 
most nearly connected, to make and/or use the invention. 

Claims 6 and 18 recites superpositioning of the first image and the second image. However, 
the specification does not teach superpositioning. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this tide, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

4. Claims 1-4, 7-9, 11-12, 15-16, 19-21, 23-24, 27 and 29 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Kley, U.S. Patent No. 4,806,776. 

Regarding claim 1, Claim 1 recites a method which comprises of illuminating a target 
under different lightning conditions where these lightning conditions are fulfilled by different light 
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illumination sources which sequentially illuminates the target and images are taken under each 
different illumination light and then processing these images taken under different lightning 
conditions using a data processing device and extracting information of interest about the target. 
First of all, it is a well-known fact in the art of image processing that images taken under 
different lightning conditions would provide different contrasts and such a fact is generally 
used by professional photographers in everyday imaging. Different lights produce different 
contrast and thus provide an advantage of using this concept in various inspection 
applications of the objects. This same concept has been used by Kley which by processing 
images taken under different lightning conditions, determine the characteristics of the 
objects. Kley, with respect to different embodiments of the invention, discloses "One or more of 
the units 1346, 1348, 1350, 1350, 1354, and 1356 can be operated during the alternate successive 
scans to produce differential images indicating differences in the images produced by different 
angles of illumination by different polarities of illumination, different phases of illumination, 
different colors of illumination, different phase changes of portions of the illumination, or 
different patterns of operation of the phase of illumination. In a variation illustrated in figure 

83, a computer 1376 samples and processes the video signal from the television camera 1340 and 
displays processed video signals on monitor 1358. The computer 1376 is programmed to form 
differential images by digital techniques from successive frames of the video signal from television 
camera 1340. One particular application of the electronic illumination control employing oblique 
light units 1352 and 1354 to illuminate an object such as a printed circuit board 1378 is shown in fig. 

84. The use of alternate light units wherein at least one of the units is oblique, produces differential 
images which contain information regarding the height of the structures of the object in addition to 
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the normal two-dimensional information concerning width and length of structure in the object 
being viewed" (col. 37, lines 12-60; figures 81-100; col. 38, lines 47-60). 

Regarding claims 2-4, limitations recited in claims 2-4 have been discussed in the rejection 
of claim 1. Claims 2-4 have been similarly analyzed and rejected as per claim 1. 

Claim 7 recites "the method of claim 1 wherein the first illumination source comprises using 
a diffuse on-axis light source". As discussed in the rejection of claim 1, Kley suggests of using 
different kinds of light sources and examiner further asserts that "diffuse on-axis light source" 
(DOAL) is very well-known to be used for illumination purposes (official notice taken). With the 
DOAL's illumination, light rays reflect off a beam splitter on to an object at nearly 90 degrees and 
further providing uniform light output eliminating glare and shadows and this provides standard use 
of DOAL in applications that involve the inspection of objects with reflective surfaces. 

Claim 8 recites "the method of claim 1 wherein the at least a second illumination source 
comprises an ultraviolet light source". The use of ultraviolet light source to image a target object is 
very well known. Kley discloses the use of ultraviolet light source (col. 39, lines 21-26). 

Claim 9 recites "the method of claim 8 further comprising the act of providing a filter 
disposed between the target and at least a second illumination source to block visible light". It is well 
known that ultraviolet light and visible light are part of the light spectrum where ultraviolet light 
range starts from 400nm and goes lower and visible light range starts at 400nm to 700nm. The violet 
color in the visible range lies at the intersection of 400nm and practically between 390nm and 
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4l0nm such that violet being a part of ultraviolet as well as visible range. Therefore, taking this 
concept in consideration, inventors have been using band pass filters that completely blocks 
ultraviolet light which is less than 410 nanometers where specifically and completely blocking only 
visible light which is greater than 390nm where specifically ultraviolet based imaging is required. 
Kley as discussed before discloses the method of illuminating the object sequentially under different 
lightning condition for improving the visibility of objects being examined (col. 1, lines 34-42; col. 2, 
lines 13-17). Therefore, if one visible light source and one ultraviolet light source are used 
sequentially, it is has to be made sure that ultraviolet is pure ultraviolet, it does not recite visible 
portion of the spectrum. Therefore, a visible filter is apparendy required to do so and this is well 
known to be done if only UV light imaging has to be performed (official notice taken). UV light 
imaging not only provides better optical resolution, but also better material identification due to 
strong variations in reflectivity and absorption of UV light by materials, strong scattering, higher 
orders of diffraction, and fluorescence in the UV spectrum, which would not be possible if visible 
spectrum is associated with UV spectrum. Further, Kley does provide different polarizers between 
the illumination source and the target (figure 93). 

Claim 11 recites "the method of claim 1 further comprising the act of providing a filter 
disposed between the camera and the target". Kley discloses "In alternative embodiments the color 
control unit 1446 can have additional frequency band pass filters, or can have band pass filters for 
non-visible frequencies such as infrared or ultraviolet light where the camera 1340 is sensitive to 
such radiations (col. 39, lines 22-30). The instant invention recites the use of well-known band 
pass filters to block a particular spectrum of light, not the design of these band pass filters. The use 
of band pass filters is very well known to be used to in front of cameras and light sources to block a 
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particular spectrum of frequencies and it depends on user's specific design choice of selecting the 
band pass filter depending on what frequency band to be blocked and what needs to be passed on. 

Claims 12 has been similarly analyzed and rejected as per claim 11. 

Claims 15 and 16 have been similarly analyzed and rejected as per claims 1-3.- 

Claims 19, 20 and 21 have been similarly analyzed and rejected as per claims 7, 8 and 9. 

Claims 23-24 have been similarly analyzed and rejected as per claims 11, 12 and 15. 

Claims 27 and 29 has been similarly analyzed and rejected as per claims 1-3, 7-9 and 11-12. 

5. Claims 5-6 and 17-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kley, 
U.S. Patent No. 4,806,776, and further in view of Kubisiak et al, U.S. Patent No. 3,710,128. 

Claim 5 recites "the method of claim 1 wherein extracting information of interest about the 
target comprises determining an edge of at least a portion of the target". Detecting an edge of the 
object using image processing has been well known and has been used widely in fields such as object 
tracking, object inspection, etc. Kley as discussed in the rejection of claim 1 discloses "One 
particular application of the electronic illumination control employing oblique light units 
1352 and 1354 to illuminate an object such as a printed circuit board 1378 is shown in fig. 84. 
The use of alternate light units wherein at least one of the units is oblique, produces 
differential images which contain information regarding the height of the structures of the 
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object in addition to the normal two-dimensional information concerning width and length 
of structure in the object being viewed" (col. 37, lines 29-40). It is clear from the above 
disclosure by Kley, that Kley determines width and length of the object and as well known these do 
parameters totally identify the edges of the object. Kley does not specifically disclose of determining 
the edges of the object, therefore examiner cites Kubisiak. Kubisiak discloses obtaining an edge of 
the object using two different light source 9col. 9, lines 59-68 through col. 10, lines 1-16; col. 2, lines 
47-55; col. 3, lines 35-65; col. 4, lines 43-68 through col. 5, lines 1-40). Therefore it would have been 
obvious for one of ordinary skill in the art at the time of invention was to use Kubisiak's teachings 
in the invention of Kley because both references are directed to measuring the dimensions of the 
object under different illumination sources and Kubisiak's method of determining edge of the object 
would provide a better accuracy (See Kubisiak, col. 2, lines 35-46). 

Claim 6 recites "the method of claim 3 wherein processing said first and at least a second 
miage using a data processing device comprises superpositioning of the first image and the second 
image". Kubisiak discloses superpostioning of the two image signals (col. 4, lines 43-68 through col. 

5, lines 1-40). 

Claims 17 and 18 have been similarly analyzed and rejected as per claims 5 and 6. 

6. Claim 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kley, U.S. Patent No. 
4,806,776, and further in view of Ausschnitt et al., U.S. Patent No. 5,914,784. 

Claim 5 recites "the method of claim 1 wherein extracting information of interest about the 
target comprises determining an edge of at least a portion of the target". Detecting an edge of the 
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object using image processing has been well known and has been used widely in fields such as object 
tracking, object inspection, etc. Kley as discussed in the rejection of claim 1 discloses "One 
particular application of the electronic illumination control employing oblique light units 
1352 and 1354 to illuminate an object such as a printed circuit board 1378 is shown in fig. 84. 
The use of alternate light units wherein at least one of the units is oblique, produces 
differential images which contain information regarding the height of the structures of the 
object in addition to the normal two-dimensional information concerning width and length 
of structure in the object being viewed" (col. 37, lines 29-40). It is clear from the above 
disclosure by Kley, that Kley determines width and length of the object and as well known these do 
parameters totally identify the edges of the object. Kley does not specifically disclose of determining 
the edges of the object, therefore examiner cites Ausschnitt. Ausschnitt discloses "determination of 
the location of the object edge may include comparing the image signal profiles of the object edge at 
the different phases or different light colors" (col. 3, lines 47-50). Therefore, it would have been 
obvious for one of ordinary skill in the art at the time invention was made to use Ausschnitt's 
teachings in the invention of Kley because both references teach evaluation of the object under 
different lighting conditions. Kley does teach measuring the dimensions of the object and 
Ausschnitt's teaching's further provide the improved method of detecting and measuring edges of 
features which would produce sharper edges (See Ausschnitt, col. 3, lines 2-6). 

7. Claims 10 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kley, U.S. 
Patent No. 4,806,776, and further in view of Murnaghan Instruments (hereinafter Murnaghan), 
1999, "UV35 Ultraviolet Passing - Visible blocking CCD filter". 
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Claim 10 recites "the method of claim 9 wherein the filter blocks wavelengths of lights 
greater than 390 nanometers". Kley does not teach a filter that blocks wavelengths of light greater 
than 390 nanometers. Ultraviolet pass camera filters are general service filters that block ultraviolet 
light, which can cause a hazy look, and serve to protect more expensive lenses. However, 
Murnaghan does teach a filter, that blocks wavelengths of light greater than 390 nanometers (page 2, 
line 1, "Transmittance ends: 390nm ,> ). Therefore, it would have been obvious for one of ordinary 
skill in the art to use Murnaghan's filter in the invention of Kley as it would block visible spectrum 
and despite of the fact where it is used would block visible spectrum and pass ultraviolet light. 

Claim 22 has been similarly analyzed and rejected as per claims 10 and 21. 

8. Claims 13-14 and 25-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kley, 
U.S. Patent No. 4,806,776 and further in view of Schneider Optics, 1999, "Filters for Motion 
pictures and television". 

Claim 13 recites "the method of claim 12 wherein the filter blocks light less than 410 
nanometers". As discussed in claim 11, Kley does teach blocking ultraviolet light but does not 
specifically teach blocking light less than 410 nanometers. It is well known that ultraviolet light and 
visible light are part of the light spectrum where ultraviolet light range starts from 400nm and goes 
lower and visible light range starts at 400nm to 700nm. The violet color in the visible range lies at 
the intersection of 400nm and practically between 390nm and 410nm such that violet being a part of 
ultraviolet as well as visible range. Therefore, taking this concept in consideration, inventors have 
been using band pass filters that completely blocks ultraviolet light which is less than 410 
nanometers where specifically and completely blocking only visible light which is greater than 
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390nm where specifically ultraviolet based imaging is required, for better accuracy of images. 
Schneider further teaches such a ultraviolet blocking filter UV-4.10 which filters out ultraviolet light 
below 410nm (page 20, lower right hand corner). Therefore, it would have been obvious for one of 
ordinary skill in the art to use Schneider's ultraviolet filter in the invention of Kley as Schneider's 
filter would filter out ultraviolet light below 410 nm, blocks the blue cast, penetrates haze and 
permits to capture vivid colors and shaper detail. 

Claim 14 recites "the method of claim 13 wherein the filter blocks at least one portion of 
the visible light spectrum". Claim 14 has been similarly analyzed and rejected as per claim 13. 

Claims 25 and 26 have been similarly analyzed and rejected as per claims 13-15 and 23. 

9. Claims 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kley, U.S. Patent 
No. 4,806,776, and further in view of Takeuchi et al., U.S. Patent No. 6,337,767. 

Regarding claim 28, all the limitations have been covered by Kley, except "providing a 
filter disposed between the camera and the target, which filter blocks visible light". However, 
Takeuchi teaches such a filter which blocks visible light, disposed between the imaging device and 
target (col. 3, lines 25-35). Therefore, it would have been obvious for one of ordinary skill in the art 
at the time of invention was made to use Takeuchi's teaching's in the invention of Kley beacasue 
both references are directed to the analysis of the object under different light conditions and 
Takeuchi's invention provides the possible versatile use (application) of the teachings provided by 
Kley. 
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Conclusion 



10. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

• Shafer et al, U.S. Patent No. 5,717,518, discloses a broad spectrum ultraviolet 
catadioptric imaging system. 

• Guest et al, U.S. Patent No. .6,252,981, discloses a method and apparatus for 
selection of reference die. 

• Kenet et al, U.S. Patent No. 5,016,173, discloses a method and apparatus for 
monitoring visually accessible surfaces of the body. 

• Oshio, U.S. Patent No. 5,448,453, discloses vehicular headlamp providing near- 
ultraviolet radiation. 

• Schedewie, U.S. Patent No. 3,764,218, discloses light beam edge detection. 

• Sasaki et al, U.S. Patent No. 5,729,216, discloses an apparatus for monitoring vehicle 
periphery. 

• Toda et al, U.S. Patent No. 5,463,697, discloses an apparatus for detecting an edge 
of an image. 



Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Manav Seth whose telephone number is (571) 272-7456. The examiner can 
normally be reached on Monday to Friday from 8:30 am to 5:00 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiners supervisor, 
Bhavesh Mehta, can be reached on (571) 272-7453. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Manav Seth 
Art Unit 2625 
October 21, 2005 
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